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(54) SEMICONDUCTOR MEMORY AND MANUFACTURING METHOD 
THEREOF 

(57)Abstract: 

PURPOSE: To cut down the film forming steps 
when peripheral circuit elements are formed by a 
method wherein a memory cell comprising 
source/drain regions is formed on the first 
semiconductor layer on both sides of a floating 
gate while a semiconductor element is formed on 
the second non-single crystal semiconductor 
layer. 

CONSTITUTION: Polycrystalline semiconductor 
layer 6 and the first insulating layer 5 are 
patterned so as to form a barrier layer 17, a 
floating gate 18, an insulating layer 19 and a 
control gate 20 on the first semiconductor layer 1. 
Next, a memory cell T2 comprising source/drain 
regions 21, 22 is formed on the first 
semiconductor layer 1 on both sides of the 
floating gate 18. On the other hand, 
semiconductor element Tl is formed on the 
second non-single crystal semiconductor layer 6 
in the region excluding the memory cell T2 region. Through these procedures, an element 
having the floating gate 18 and the control gate 20 as well as the peripheral circuit 
elements can be formed in the same step thereby enabling the film forming steps for the 
formation of the peripheral circuit elements to be cut down. 
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©*3 7a*S*Bfl3/>j3>JH3 6*«Bia**. t 
LT, fB-©l/i?^h3 7©«3 7 a*aixT, JD^X 
*J^- 2 0 keV , H-Xfi 1 x 1 0 1 3 /cm 2 ©£frT? 

» (b + ) «jqaiBK»a««3 3©*isA©»ii 
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4 



9 

,&*>U3>B3 6 alCf^&ALfc, 
[0 0 3 7] ^eiC, ?g-COl/>?XF3 7£»5fcLfc{£ 
tc, 04(d) lc^T<£5tcfg-<Z)W;>xF3 8SSf 

3 8 afc^jST*. *bT* S3 8a*ILt> UnSx 
*;V*-2 OkeV , F-Xfil X 1 0 ls /cm 2 0>*#T 
U> (P + ) £**Uir;W&jS®&3 2(D^J3>@3 
6 bic-f *>SAIL ^>^T, ir0l/yxh3 8^ 

[0 0 3 8] *(C, 05(a) tC^"Tct^JC, CVDtCi 

afc^U3»B (ON 01) 3 9£ffig«. ^ON 
OJg3 9CD&J9te, 06(c) iCfct^T, 3>hD-;Py 
-F5 0 i:7n-7 1 ^>^y-h4 8<7>W©$a^> 7 

[0 0 3 9] $1>T* ONOJS3 9 ©±fc#JSa'>U3 
>J34 0£CVDlC<fcO 1 6 OnmCDJSS fc^T^, 

6 0 0^, &ggffl&£0. 4TorriU *-<DB!JP£ 1 
6 OMiT*. *<Dmz, ft!i8x*;M=-2 OkeV , F 
-XI4X1 0 15 /cm 2 (P* ) ££<gilr> 

[0 0 4 0] jfcfc. 0 5(b) fcjft1\fc3fc. lH(^)l/y 
X F4 1 t*tS»i/U3>JB4 0 0>±K»|f LT^n* 

v-x/ h >aw©*isft^u n >h 4 o &«ffl-r 

[0 0 4 1] «HT» 05(c) tC^T^^IC, SHCOl/ 
^Xh4 1$7^C LTSS- tD^JgJiv' 'J 3 >Jg 4 0 
a«0-N*OJi:3 9e*Xy5 1 >^U h9>yx*»J* 
«*fc*-©*ISft^'J3>JB4 0j6>£fc*y-F®ffi 

4 2<h, ONOB3 93»»6&*y-MSBflW4 3*»J« 
"T*. *©«K, SHOl/^M l^VX^tCLT* 
HSfiOi/U3>H3 6 a\Ztitm (As* ) *-f^>ffiA"T 
*o ^O-r^>ftAC0RROUP^X^;i/*-«3 OkeV, 
F-XSte5X 1 0 ls /cm 2 £0M:*>i£A£ 

ti&a**sttft-rs^ifc±o, y-h^g4 2<z)p 

«©*<9fi'>U3>li3 6 ai:V-Xl4 4, HK> 

Ji4 5*»isr^ cnic,tDHjaH»«jaE««2^n 

MOSh7>^X^ti *t»flE*tlfc. ^COnMOSh 
v>V7s9\\ 0y-HIS4 2©ttTo*IIS*O5/U 
n>H3 6 aa>»#?ir****fcfc*. 
[0 0 4 2] »=©I/i?Xh4 lftHIBbfctt 
fc, 0 6(a) 5 *6fc»Bg©^XK4 6 

H, HHBB»)8*«3 2 0nMOS h5>S?X* ti 



(6) »HT7-3 2 6 7 1 8 

S>X F 4 6 fc± 0 **U*JWMM*3 3 KJ&fiESn* 
h y >97,9<bV- htt»nfflRtt«B5 J: 5 fcrT*. 
[0 0 4 3] *LT, a«fc±0*BSflDUS;xh4 6*« 
»*Sn&flW©*»*^U3>JH4a3b6j9-SiC n 
3 5*T©#JB*«*ttE*tt<*>Xy^>if (R I 

e) ic<koB*-r*. ;:n*cj:D^ i t'j-fe;wB*««4 

3THU 0-SiC 13 5#Sfc*ttM4 7, 
i0 ONOR3 9A>&&SffiM4 9, ^jg&S/U 3>4 0 

*n6oHsafctt->U3>x«3 1 ©*Hw*BiflT*. 

S6fc, «iDHiS»*««3 2TfttnMOSh5>yx 
*ti ©^a<tfe«iD07-f-*F«ftR3 2*»B 

[0 0 4 4] 5 lC/3-SiC 13 5tTO/^-^ 

y^m^ltmz. »B3©l/i?Xh4 6»tf7-f-;H« 
SftK3 2$TX^ICLTVD-X'<>^y-h4 80 
H«0^»J3>*R3 lfcB*«-f*>ttAf*. 
a? -f*>ttAtt. »ax*>MF-*3 0keV . F-XS& 
SXlO^/cm 2 fcUTfrV^ Sf:*$«ttfl:"r^^i:(r 
± D7D-r^ F 4 8 0W«fctt7-XB 5 

1, Fl/-f>H 5 2 3»t»J«an«. &>±W7U-T4> 
^y-F4 8, n>Fn-;py-F5 0, 7-x/FV 

-f>B5 1. 5 2*lC±oTDRAM-fe;i/ta 
[0 0 4 5] *:fr>ttA«fc»IH0W>XM6 

3» «^*$n^o jkt:, 06(b) fcaVTcfc?^ ±mzc 

VD(Ci;DSi0 2 <fcO^SlWffij&K5 3^^jSLfc^ 
(C, unW-Z>^ltnMOS h7>yX^ 1 1 
' (OV-X/ K K >1 4 4, ' 4 5 ©it, DRAMir;> 

ti ©y-x/FK >H5 1, 5 2CD±tc-tn-en3 

>^^h*-;p5 4a, 5 4b, 5 5a, 5 5b$M 

[0 0 4 6] ^cO^fC, ±mZ7)V*~yi±*Xny9 

;^-z>^lT06(c) f^-rct^tcv-X/Fk-f 
>@44, 4 5, 5 1. 5 2iCftK$n^mS5 6-5 
9**jsS-r*. K±0J;5&I8K«kr)»i£3ti&DR 
AM-fe;Ut 2 fC^^T, y'j3>SS3 1t7n-f^ 
>4^y-F4 8CDffll^5-SiC ±0tt<5WHH4 7*«» 

rtanr^s, ^oi3-sic ^o^^ks®4 7 a, si 
02 ic^o^^nfc-enicH:^TvU3>affi3 i©g 
wiw^icjrrftx^^^-wttjf^s < ft*. 

[0 0 4 7] S£oT, V-X- FW>mfc*BE*BI*I 
lt^^ FXU^ FD>S7D-7 L -<>^y-h4 8tC 
ftA-r«*», n>Fn-Jl/y-F5 0 IcSE^RJJnbT 
50 h>«Sf^7D-f>f >^y-F4 8tcaA1"-5 
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(7) 

11 

t. EEPROMfcffiffl3ft*$^KJt'*Tffie£ET«fc 
(3£fi©©7£ttAT#. Lrt^&Afc&gfclHrHS/h 

s < l. set, 7 D-f^f yyy- h 4 8 t&Asn 

[0 0 4 8] Sfc, ±fBbfcHffi«9Ttt. 3>_KXL-Jl, 
y- h 5 0 1 7 n-x-C >^y- M 8 CDfflC!)^fi*t. 
7D-f-f >^y-h4 8 t->Ua>M3 1 (^-f* 
©^©s&SCiK^f&.fc&S.fcSKbT^S© 

•c. 3>hD-ji/y-h5 0tg 1 v*;i^iEcowcffiD 

$nfcS£E©2/'3^-v^l^«t7n-xw , >^y 10 
-h4 8©rac*^S. 
[0 0 4 9] *UT, n^hD-^y-hSOtv-'Jn 
>S«3 1 (?**)HaW ©W(C3 V©«fE&WtlDL 
T7D-f^ >^y- h 4 8 fcm^&aAUfcid^. 
1 Onsart©«rWrttAT#. t^fe. &A&©3>h 
D-Jl^y- h 5 OT7©B9fil®£E«, 7 tbTSi 

0 2 *ffll.ifca^J:r) , bO. SVSKfcD. «^©aAfi 

amz.itz.twt>frr>tt. *&, •s^*tffiAan&7D 
>?y-M 8*^©«^»m^4^rat) i ods 

£WTfT5 £ tffTZKi. 20 
[0 0 5 0] tC^T, Sia[sISS^®«3 2(C*^5 
nMOSh7>^ti £^ffi-r*S#IC» DRAM 
•b^t! fc&ffl-r5SS©-fiB£?iJffl LTV^©t?, nM 
OS h7>5?X^ 1 1 *ffl)^-r-5^©^Ig«#BST 

*©®3iiett#ttfl:5ns. la**). 7D-f-f 

>i^y- M 8 g«{Sf-5 v 'J 3>136b £jgj£-rs 

xtr^+v'v^fiStS-rs^g^fttLrns© 

T. /J - SiC 1 3 5tfft£;S^n3a@n»aiHK3 3 

©-> »j 3 >s« 3 1 ©affi»cfi#tes©s/ u n >m 3 6 
a*m^»c»js$ns©T. as i mi&w\ztt'<Tmm\Bi 30 

K#JS«tt3 3©nMOS Y5>VX9 ti 
ffi«©<gfittrit[6j±U h9>5>;i*©»fMl*J:D!«([ 

teomnnrnm) ±Bb^mnmntmmmi 7, 4 

7©UWtbTjS-SiC SffifflLTV>S*t. *Y'J7*t 
S^©«^(Ctt'>U3>»« (¥»#|f) ©£«#(;:# 
■T£X*;i^-S|g©fcl3a<0. 5eVK±Tl. OleV 
«Tfflfla©^S*ffl^Tfe«t<, /3 -SiC ©flfi©%f5i 

LTM^tei'Vzyt&kmt&mvm'&itzffigmR.v 40 

7D-f^ >^y-h 1 8, 4 8#£©^PtfftA3n 

[0 0 5 1] cn©«fc3^*^«C«ktl«. 
«TS£«*t h 7>^^ffl^««rt»C(R*S©T. 
D R AM-fe*©ffi«iat/jM£ < *t>TiS^t*tHn5. 



4#BI¥7-3 2 6 7 1 8 

12 

f SfcitSJgJSf 70— r.O^y-htT- 
V^Jl'Stt.hffllW©!*;!/*-!*®*!*;* < 5 tc 

[0052] set, ±!ELfc&iiserett. 

<S®«tCtt n MO S h v > VX9 $»/SUT.^5*t p ^ 
MOS h^>>'X3'-Ca&oT , t>J:V»U /Vf#-7h7 

±fBLfc3yS0!n?tt. 7n-T--<>yy-hi:n> 
h n-;py- h©ffl©t&gkJli UTONOJf^fflLT 
vU3>Kfl;K. EHIel?&8iS?©MOS h5> 
^X*fflft££^£LT*©flS©«^JgTE^UT^fc 

[0053] 

[89J©3S*] K±sB^«:«fc5it*«Mic±ntt, 7D 

— t 4 > if¥- b b 3 > N D -)W- Y -5 * * 'J 
•fe^S^T*®!;:, 7n-xW>^y-Kt3>hD 

-*y- h saiarr *#*fcB&Eal§&5&^*^aJi!c-r 
5la<hl.Tffiffl■r•5«fc3»::LT^>.5©•^^ raaiag&s*? 

[0 0 5 4] 7D-^>^y-h£«^fS¥ 

y- h««^-r5¥#fr®ttMiaiHiKm«t*^T#ijs 

[0 0 5 5] »J©*569BlC«tn«, ^^*JU®«i:fe5 
fSSSSS«^l/T^5©T?v fimEECioT^S©*^ 

u 7S7D—f^ >yy- h caA-r-5 c ttmm\zft 

@©«^<1:LT> WHtmnx***-/** m\znt 
^X^^-BSiSS&O. 5eV«±Tl. OeVKT© 

ton. CTAff/3<sa^fl;->'j3>*ffifflLT^5©-e, 
fle^icit^T*^ u 7aAic^®*^m*^ii@icsiS'T? 

[SM©fiS¥*Si?B] 

[01] *5sga©fB i nss0!©©jiie*^-r»rffi0 
(-e©l) T**. 

[02] #?8iH©Sfn §&fffiW©®j®:ng£^Titf®0 

(•£•©2) T?*-5. 

[03] *&9i©Mi i nisw©»jiie^-rerffl0 

(-£■©3) 

[04] *£W©|g2£f6W©Kj©Ig£jf;-r»rffi0 
(•€•©1) T*S. 

[0 5] *BgU©SS2g»W©§giiIg£^-f»riIi0 

(•€•©2) Tabs. 

[06] *%M©®2HJgW©5liSlS^-r»Tffi0 



-149— 




(8) 4$Bi¥7-3 2 6 7 1 8 





i5 




14 




3 1 






3 2 




i 




3 3 


' ^ r^^pi * t w • 


2 




3 5 


/3 — SiC J§ (ffij&S) 


3 




3 6a 




5 




3 6b 




6 




3 9 


ono® (j©b®) 


9 


ONOH (»j§Ui) 


4 0 




1 0 




4 2 




1 2 




i0 4 3 


y-btagya 


1 3 




44 




1 4 


V-XJB 


4 5 




1 5 


FK>8 


4 7 




1 7 




48 




1 8 




49 




1 9 




50 




2 0 




5 1 


V-XJB 


2 1 




52 




2 2 









[01] [02] 




-150- 




-151- 



(10) 



4$BI¥7-3 2 6 7 1 8 



[05] me] 




31 



(51) Int. CI. 8 IftoWMte FI tifflBEKfiffi 

H 0 1 L 21/8247 
29/788 
29/792 

H 0 1 L 29/78 3 7 1 
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